Lawn and turfgrasses are important for recreational and ornamental uses (Beard, 1973) . There are several reports on the comparison and selection between different genotypes of turfgrasses for color, uniformity, wear tolerance, and coverage (Dunn et al., 1994; Gooding and Newell, 1991; Misiha, 1991; Newell et al., 1996; Skirde, 1989) . Misiha (1991) compared different turfgrass seed mixtures and showed that the mixture of Poa pratensis L. 'Entopper' with Festuca rubra L. 'Hareld' had the best establishment rate and highest chlorophyll content, plant density, and cut dry weight. Newell et al. (1996) indicated that Lolium and Festuca seed mixtures had the best wear tolerance. Comparisons were also made between new cultivars of Festuca arundinacea Schreb., in monoculture or in mixtures with Poa pratensis L. and Lolium perenne L. cultivars where Festuca was found to have poor competitiveness against Lolium and Poa (Skirde, 1989) .
Hybrid bermudagrass greens are normally overseeded with ryegrass in the fall to provide green color, uniform surfaces and wear resis-(spring and fall) as subplot and turfgrass types as sub-subplot, and four replications in each treatment. Individual plots measured 4 m 2 (1 × 4 m). Turfgrasses were perennial ryegrass (Lolium perenne L. 'Barball'), kentucky bluegrass (Poa pratensis L. 'Merion'), common bermudagrass [Cynodon dactylon [L.] Pers. (California origin)], and strong creeping red fescue (Festuca rubra L. var. rubra 'Shadow') in monoculture or in mixtures of 1:1 (by weight) or 1:1:1:1 (by weight) and two sport turfgrasses-BAR 11 [consisting 40% perennial ryegrass, Lolium perenne L. 'Barmona', 40% strong creeping red fescue, Festuca rubra L. var. rubra 'Rumba' and 20% chewing fescue, Festuca rubra L. var. commutata 'Baruba' (Barenbrug Co.)] and MM [consisting 20% kentucky bluegrass 'Geronimo', 20% slender creeping red fescue (Festuca rubra L. var. trichophylla 'Scorpio'), 30% strong creeping red fescue 'Commodore', 25% perennial ryegrass 'Rival', and 5% colonical bentgrass (Agrostis tenuis Sibth 'Highland Bent') (Mommersteeg Co.). Thus, turfgrass treatments were abbreviated as Lolium = L, Poa = P, Cynodon = C, Festuca= F, BAR 11, MM, L+P, L+C, L+F, P+C, P+F, C+F, and L+P+C+F.
Turfgrass plots were established by directly sowing the seeds at two times, March and October, in both 1998 and 1999 years. The rate of seeding was 50 g·m -2 for L and F, 40 g·m -2 for BAR 11 and MM, 30 g·m -2 for P and C, 20+20 g·m -2 for L+P, L+C, L+F, P+C, P+F, and C+F and 10+10+10+10 g·m -2 for L+P+C+F. The plots were prepared after plowing and leveling the soil. The plots were hand-seeded and immediately covered with a thin layer (about 0.5 cm) of decomposed horse manure. Irrigation was applied regularly during establishment and then only during soil surface drought periods thereafter. During the experiment period, all plants were clipped when needed, from 3 cm above the ground by a hand-mower. The grass clippings were not returned to the plots.
Measurements. Visual quality (Beard, 1973) was assessed periodically throughout and after each growing season using a ranking scale of 1 to 11, 1 = no live turf; 11 = ideal shoot density, winter and summer color, and uniformity.
Tiller density, verdure and/or root fresh and dry weight and clippings fresh and dry weight at August, each year and chlorophyll index (Beard, 1973) after winter and summer (March and September, respectively) and mean rooting depth (average length of roots), all were measured in 100-cm 2 subsamples in each plot. For measuring the dry weight, the materials were dried at 60 °C for 48 h. Random subsample of each plot was collected using a 10 × 10 × 10-cm metal block inserted into the soil. Then, the samples were soaked in tap water and soil was removed. Cleaned and ambient-air dried samples of plants were transferred to the laboratory for further measurements. Clippings and verdures were collected 20 d after previous mowing from 3 cm above the ground, by a hand-mower. Chlorophyll index was measured by spectrophotometric method (Horwitz, 1975) quality data) were subjected to an analysis of variance (ANOVA) using MSTATC software program with treatment sum of squares partitioned into year, sowing season, turfgrass type, and interaction effects among them. One-way ANOVA of the same software was used for visual quality data. Duncan's multiple range test at 5% and 1% levels was used for mean separation.
Results

Visual quality.
Observations indicate the superiority of fall sowing than spring sowing ( Table 2 ). The L+P and P+C had the highest and F, P+F, and C+F had the lowest quality, in both sowing times.
Sowing time. Generally, fall sowing was superior to spring sowing (Table 3 ). There were no signifi cant differences between two sowing times with regard to tiller density, and verdure fresh and dry weight (Table 3) .
Turfgrass type. Comparison between different turfgrass types due to measured variables is shown in Tables 4 and 5 (means are averaged over the two sowing times). Among the turfgrass type, there were no signifi cant differences in chlorophyll index after winter (data are not shown).
Turfgrass type can be described as follows based on the results presented in Tables  4 and 5. • L: This type was slow growing with regard to low tiller density, total fresh and dry weight, and root fresh and dry weight.
• P and C: These turfgrasses had low clipping yield and rooting depth. Other growth characteristics were high.
• F: This type had a high tiller density but was very sensitive to high temperatures and reduced humidity and had lowest chlorophyll inex after summer (Table 5 ).
• BAR 11 and MM: These sport turfgrasses had low tiller density. Generally, shoot and root growth was greater in BAR 11 compared to MM.
• L+P: This turfgrass type had high rooting depth but was low in tiller density, total fresh weight, root fresh and dry weight, and clipping dry weight.
• L+C: As above (L+P) in addition to having low clipping fresh weight.
• L+F: This type had high verdure fresh and dry weight, clipping fresh and dry weight, and rooting depth but was low in tiller density, and total and root fresh and dry weight.
• P+C: This turfgrass was fast growing with regard to several measured variables except the low clipping dry weight.
• P+F: This type had low verdure fresh and dry weight, total fresh weight, rooting depth, and chlorophyll index after summer.
• C+F: This turfgrass had high total and root dry weight, and rooting depth but had low tiller density and was weak according to other measured variables.
• L+P+C+F: This type was high growing with regard to several measured variables except the low tiller density and total and root fresh weight. Interaction between sowing time and turfgrass type. The interaction between sowing times and turfgrass types with regard to the measured variables are shown in Tables  6 and 7 . Results indicated that interaction of two sowing times and turfgrass types had signifi cant effects on the other variables. Festuca has the highest tiller density in both sowing times, but has no signifi cant difference with P, C, and P+C. Clipping fresh weight of all turfgrass types were greater in fall sowing than spring sowing cultures. Generally, mean rooting depth was greater in fall sowing than spring sowing cultures. Most turfgrass types had greater chlorophyll content after summer and winter in fall culture than spring culture. Festuca has the lowest chlorophyll index after winter in spring culture. Cynodon has higher chlorophyll index after winter in fall culture compared to spring culture.
Discussion
In this study, visual quality measurements indicated the superiority of fall sowing over spring sowing. Visual quality may not be enough without attention to the other measurements because visual rating systems are subjective and consequently the results they produce can be inconsistent (Horst et al., 1984) . Although, Beard (1973) is convinced that visual qualifying is the best procedure for selection between turfgrasses. Garling and Boehm (2001) used only turfgrass color for visual quality measurements and Cooper and Spokas (1991) stated that color is the most important characteristics that contribute to visual turfgrass quality. In present investigation, results of visual quality studies were confi rmed by other measurements such as higher shoot, root, and clipping yield in fall sowing compared to spring sowing. 
TURF MANAGEMENT
It can be concluded that superiority of fall sowing may be due to higher root growth and clipping yield (new shoot growth). Furthermore, the tolerance to environmental stresses which induced by after sowing cold weather (Pollock et al., 1993) resulted in higher chlorophyll content after winter compared to spring sowing. Even C, which is a warmseason turfgrass, was greener after winter in fall sowing compared to spring sowing. This may be also due to tolerance inducing effect of cold weather in early stages of development (Pollock et al., 1993) . This is in contrast to previous reports where there was a preference for sowing warm-season turfgrasses in spring due to high temperature requirements for seed germination (Beard, 1973) . Hensler et al. (1999) with C cultivars, indicated that morphological immaturity in late sowing might reduce cold tolerance. These different results may be due Table 4 . Comparison between turfgrass types according to fresh and dry weight of verdure, root, and clipping yield in 100 cm 2 area, averaged over 2 years of growing and two sowing times in this study. In each column, means followed by the same letters are not signifi cantly different according to Duncan's multiple range test at 1% level. Table 6 . Interaction of sowing times and turfgrass types effects on fresh and dry weight of verdure, root, and clipping yield in 100 cm 2 area averaged over 2 years of growing in this study. In each column, means followed by the same letters are not signifi cantly different according to Duncan's multiple range test at 1% level.
to genotype and geographical location differences. Further experiments are needed to better understand of this phenomenon. In our study, L had not good characteristics, especially its tiller density was low, and P and C were slow growing. Lowering the growth may be applicable in reducing the mowing frequency. The high tiller density observed in F may be due to compact growth of this turfgrass (Beard, 1973) . Festuca had a good growth similar to other rapid growing turfgrass types, because of adaptation to cold weather in fall sowing (Pollock et al., 1993) . This turfgrass was very sensitive to high temperatures and low humidity. Festuca had the lowest chlorophyll index after winter in spring culture. It may be due to previous heat injury to this turfgrass during summer and reducing the cold tolerance during winter. Sport turfgrasses were not suitable in this study, because of this fact that sport turfs are produce for special uses (especially in the site of production). These sport turfgrasses are consisted of some cultivars (see materials and methods) that may not be suitable for studied area, or may have inappropriate mixing percentages.
Among seed mixtures, L+P, L+C, L+F, and L+P+C+F were good to excellent turfgrasses in our study but had low tiller density. Cynodon + F and P+F did not show good characteristics in studied area. Poa + F was a weak turfgrass and similar to F it was not tolerant to warm temperatures during summer. It is not in accordance with Misiha (1991) results with Poa 'Entopper' and Festuca 'Hareld' seed mixture. These contradictory results may be due to differences in genotypes, geographical location, and environmental conditions. Poa+C was an excellent turfgrass mixture in this study. This type had a very good tolerance to both high and low temperatures. This is in accordance with Dunn et al. (1994) result.
Conclusions
Poa, C, and P+C in addition to having several good characteristics, have a high tiller density. High tiller density will result in good wear tolerance (Lush, 1990) . Poa + C had been graded best according to visual quality (Table  2) . Thus, fall sowing of P+C is recommended in the areas with soil and environmental conditions similar to our research site. This indicates the possibility of using cool-warm-season seed mixtures alternatively in overseeding programs. Table 7 . Interaction of sowing times and turfgrass types effects on tiller density, rooting depth, and chlorophyll index in 100 cm 2 area, averaged over 2 years of growing in this study. 
